Abstract-Implementing a control system over a communication network induces inevitable time delays and packet dropout that degrade performance and can even cause instability. In this paper, adjustable deadbands are explored as a solution to reduce network traffic in networked control system and we presented a new modeling method for nonlinear networked control system with random time delays and communication constraints based on quasi T-S fuzzy models. The stability for the kind of networked control system is analyzed based on robust stability theory and information scheduling. Parametric expression of controller is given based on feasible solution of linear matrix inequality (LMI). A numerical example is given to illustrate the results.
Networked control systems is one type of distributed control systems. Serial communication networks are used to exchange system information and control signals between various physical components of the systems that may be physically distributed [1] [2] [3] . Fig.1 . illustrates a typical setup of an NCS. The primary advantages of an NCS are modular and flexible system design (e.g., distributed processing and interoperability), simple and fast implementation (e.g., reduced system wiring and powerful configuration tools), ease of system maintenance, and increased system agility [4] [5] . However, implementing a control system over a communication network induces inevitable time delays that degrade performance and can even cause instability. Time delays are a function of device processing times and the sharing of the communication medium. Thus system performance is not only dependent on the performance on its components, but also on their network interaction. Consequently, there are growing theoretical interests in the field of networked control system. Modelings, stability analysis, control, optimization of networked control systems are main research fields now. With the development of network technology, networked control systems (NCS) are more and more popular in most engineering practices [1] [2] [3] . Networks can be viewed as unreliable data transmission paths, where congestion and node failure can occasionally occur. When NCS transmissions are non-ideal, not only network-induced delay, but also data packet dropout must be considered [4] [5] [6] [7] . The closed-loop may hide a fault from being observed until a situation is reached in which a failure is inevitable. The consequence could be damage to technical parts of the plant, to personnel or the environment. A cost effective way to obtain increased availability and reliability in networked control system is to introduce fault-tolerant control. Therefore, the research on fault-tolerant control of networked control system has great theoretical and applied significance, and it is a new research field at present [4, 8] .
In this paper, adjustable deadbands are explored as a solution to reduce network traffic in networked control system and we presented a new modeling method for nonlinear networked control system with random time delays and communication constraints based on quasi T-S fuzzy models. The stability of a kind of nonlinear NCS is analyzed based on robust stability control theory and information scheduling.
II. QUASI T-S FUZZY MODEL FOR NCS UNDER COMMUNICATION CONSTRAINTS
The new idea about NCS model is that synthesizes control parameters and networked parameters together. We will model a given nonlinear NCS with random delays and communication constraints by the so-called Quasi T-S fuzzy model. The implementation of deadbands results in network traffic reduction while maintaining acceptable system performance. It is well know, that the T-S fuzzy model proposed by Takagi and Sugeno is described by fuzzy IF-THEN rules that represent local linear input-output relations for a nonlinear system [6] [7] . With the similar ideas, we model a linear NCS with random delays by fuzzy IF-THEN rules that represent input-output relations of a linear system with different but determinant delay time, and utilize the probability of delay time as membership functions [8] . The overall fuzzy model of this linear NCS with random delay is achieved by fuzzy "blending" of all linear systems with different delay times.
Consider the following uncertainty plant 
Utilizing the probability distribution of random variable 
The Quasi T-S fuzzy model for the th i operating point is inferred as follows 
fuzzy "blending" of all subsystems, the overall fuzzy model of this nonlinear networked control systems is inferred as follows: 
are the fuzzy sets and m is the number of model rules; ( )
are known premise variables that may be functions of the state variables;
The implementation of deadbands results in network traffic reduction while maintaining acceptable system performance [9] . A node with a deadband compares the value prepared to send to the network, x , to compute the control signal, it is important to determine whether this uncertainty could drive the system to instability. At any given time, the true state of the system x is:
in case of the controller node, the control signal it sends to the plant is the following
the control rules for the systems in the inner layer are presented as the following Lemma 1 [9] For the symmetric matrix 
The sufficient conditions for ( ) ( ) 0
, so that the system (7) is globally asymptotically stable are 
Multiplying the inequalities (15) and (16) 
By Lemma 1 and Lemma 2, we can get Theorem 1 easily. The proof is completely.
If system (6) 
then the close-loop control system can be written as 
Where X is a positive define matrix, we have 
, so that the system (17) is globally asymptotically stable are , it is not difficult to obtain the following inequalities by some algebraic manipulations and using the fact(18) 
